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DETAILED ACTION 
Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 5-9 and 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shi et al. (U.S. Pat. 6,641 ,702) in view of Scobey et al. (U.S. Pat. 
4,851.095) and Sato et al. (U.S. Pat. 5.286,296). 

Regarding claim 1. Shi et al. teach a fabrication system in Figs. 5 and 6. (See 
Figs. 5 and 6) Shi et al. teach a main housing chamber 41 provided with several small 
chambers or stations 42. In each station is provided a planar-magnetron-sputtering 
cathode 43 or a pair of facing-targets-sputtering cathode 44. The main chamber and 
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each station have their own vacuum pumping means and gas-supplying component (not 
shown). (Column 7 lines 1-18) 

Regarding claim 2, one of the deposition chambers is a facing-targets-sputtering 
cathode 44. (Column 7 lines 5-7) 

Regarding claim 5, a robot arm is used for moving the substrate. (See Fig. 5) 

Regarding claim 6, magnetrons are coupled to the chamber through the facing 
target sputtering devices. (Column 7 lines 1-18) 

Regarding claim 7, a chuck heater can be mounted above the substrate holder 
by simply replacing one of the cathodes in the sputtering station with a heating means. 
(Column 7 lines 27-30) 

Regarding claim 8, the substrate holder 47 is rotated on its center axis via a step- 
motor 48. (Column 7 lines 19-22) 

Regarding claim 9, the arm moves the substrates to the different coating stations. 
(See Figs. 5 and 6; Column 10 lines 3-12) 

Regarding claim 14. the main chamber has a vacuum pump. (Column 7 lines 9- 

11) 

Regarding claim 15, the chamber is provided with their own vacuum pumping 
means. (Column 7 lines 9-11) 

Regarding claim 16, the substrate holder can be supported from underneath in 
Fig. 7b. (See Fig. 7b) 

The differences between Shi et al. and the present claims are that the "adjacent" 
relationship of the chambers Is not discussed (Claim 1), the chambers being positioned 
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within the "air-tight housing" is not discussed (Claim 1 ), the use of an inert gas as the 
admitted gas is not discussed (Claim 1) and utilizing the apparatus for semiconductor 
fabrication is not discussed (Claim 1). 

Regarding the "adjacent" relationship of the chambers, Shi et al. in Figs. 5 and 6 
show an "adjacent" relationship for the deposition chambers. (See Shi et al. Figs. 5 and 
6) Scobey et al. show that instead of rotating substrate past deposition chambers (See 
Scobey et al. Fig. 2) that the deposition chambers can be "adjacent" to one another. 
(See Scobey et al. Fig. .18) 

The motivation for having an "adjacent" relationship is that it allows for deposition 
of layers on the substrate. (See Scobey et al. Abstract) 

Regarding the deposition chambers being within the "air-tight" housing, Scobey 
et al. show in Fig 2 and Fig. 18 that the deposition chambers can be located within the 
"air-tight" housing. (See Scobey et al. Figs. 2 and 18) 

The motivation for providing deposition chambers within an "air-tight" housing is 
that it allows for providing for differentially pumped atmospheres. (Scobey et al. 
Abstract) 

Shi et al. suggest utilizing argon for the sputtering gas. (Column 1 lines 10-17) 
Sato et al. suggest inserting an inert gas such as nitrogen or argon into the transfer 
chamber. (Column 2 lines 63-68; Column 1-3) 

The motivation for utilizing argon gas in the chambers is that it allows for 
sputtering of the target and preventing contamination of the deposition chambers. 
(Column 3 lines 4-6) 
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Sato et al. suggest that mutlichamber apparatus can be used for fabricating 
semiconductors. (Column 1 lines 8-10) 

The motivation for utilizing a multichamber apparatus is that it allows for 
fabricating semiconductors of high complexity with different processes. (Column 1 lines 
10-18) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Shi et al. by providing an "adjacent" 
relationship as taught by Shi et al. and Scobey et al.,'to have provided the deposition 
chambers within an "air-tight" housing as taught by Scobey et al., to have utilized argon 
as taught by Shi et al. and Sato et al. and to have utilized a mutlichamber apparatus for 
fabricating semiconductor substrates as taught by Sato et al. because it allows for 
depositing layers on a substrate, for providing differentially pumped atmospheres, for 
sputtering a target with prevention of contamination of the deposition chambers and for 
fabricating semiconductors with high complexity. 

Claims 3, 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shi et al. in view of Scobey et al. and Sato et al. as applied to claims 1 , 2. 5-9 and 
14-16 above, and further in view of Kawakubo et al. (U.S. Pat. 6,077,406). 

The difference not yet discussed is utilizing a pair of target plates (Claim 3), 
utilizing a pair of magnets such that magnet pole of different polarities face each other 
across the plasma region is not discussed (Claim 3), depositing an alloyed film is not 
discussed (Claim 3), utilizing a back-bias power supply is not discussed (Claim 3), 
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utilizing DC or AC for the back bias power supply is not discussed (Claim 4) and the 
chambers sharing magnets is not discussed (Claim 13). 

Shi et al. teach that the facing target sputtering device comprises a pair effacing 
target plates utilizing magnetrons. An alloy film can be deposited by utilizing target 
plates of different materials. (Shi et al. Column 1 lines 38-63) Shi et al. recommends 
utilizing a DC/RF bias for improving the microstructure of the film. (Column 6 lines 12- 
19) Kawakubo et al. teach in Fig. 9 utilizing facing targets such that magnet pole of 
different polarities face each other across the plasma region and such that the adjacent 
targets share the same magnets. (See Fig. 9; See Fig. 5) 

The motivation for utilizing magnets such that magnet pole of different polarities 
face each other across the plasma region is that it allows for improving the in plane 
uniformity of composition of the film. (Column 8 lines 31-32) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a pair of target plates, utilized a pair of 
magnets such that magnet pole of different polarities face each other across the plasma 
region, deposited an alloyed film, utilized a back-bias power supply, utilized DC or AC 
for the back bias power supply and utilized the chambers sharing magnets as taught by 
Shi et al. and Kawakubo et al. because it allows for improving the in plane uniformity of 
composition of the film. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
in view of Scobey et al. and Sato et al. as applied to claims 1, 2, 5-9 and 14-16 above, 
and further in view of Home et al. (5,344,352). 
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The difference not yet discussed is where each chamber is provided with a 
collimator to provided collimated deposition is not discussed (Claim 10) 

Home et al. teach utilizing collimators in each deposition chamber to deposit 
films on a substrate. (Column 6 lines 1 1-26) 

The motivation for utilizing collimators in each deposition chamber is that it allows 
for depositing at different rates on the substrate. (Column 6 lines 1 1-26) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized collimators in each of the deposition 
chambers as taught by Home et al. because it allows for depositing at different rates on 
the substrate. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
in view of Scobey et al. and Sato et al. as applied to claims 1 , 2, 5-9 and 14-16 above, 
and further in view of Scobey et al. (U.S. Pat. 4,851 ,095). 

The difference not yet discussed is each chamber comprising a door the opens 
during deposition and closes when not depositing is not discussed (Claim 11). 

Scobey et al. teaches utilizing shutters in front of cathodes and opening them 
during deposition. (Column 13 lines 56-68; Column 14 lines 24-32) 

The motivation for utilizing shutters is that it allows for controlling the deposition 
from the targets. (Column 13 lines 56-68; Column 14 lines 24-32) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized shutters as taught by Scobey et al. 
because it allows for controlling the deposition from the targets. 
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Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
in view of Scobey et ah and Sato et al. and further in view of Scobey et al. as applied to 
claims 1 , 2, 5-9, 11,14-16 above, and further in view of Sawada et al. (U.S. Pat. 
5.135,629). 

The differences not yet discussed is where each chamber door comprising a 
baffle to catch falling particulates is not discussed (Claim 12). 

Scobey et al. discussed above teach shutters which acts as doors to open 
deposition chambers to deposit on a substrate. (See Scobey et al. discussed above) 
Sawada et al. teach utilizing a baffle means on shutters to catch particles. (Column 3 
lines 54-68; Column 4 lines 1-2) 

The motivation for utilizing a baffle to catch particles is that it allows for prevented 
contamination in the deposited film. (Column 2 lines 28-35) 

Therefore, it would have been obvious to one of ordinary .skill in the art at the 
time the invention was made to have provided baffle means as taught by Sawada et al. 
because it allows for preventing contamination in the deposited film. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
in view of Scobey et al. and Sato et al. as applied to claims 1, 2, 5-9 and 14-16 above, 
and further in view of Strahl (U.S. Pat. 4,664,935). 

The difference not yet discussed is the jointed pendulum to support the wafer 
and keep the wafer at a constant vertical distance from the target is not discussed 
(Claim 17). 
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Strahl teach utilizing a wafer holder for holding a wafer from a target where the 
substrate holder rocks back and forth lie a pendulum and can move in the direction of 
the target. (Column 3 lines 59-68; Column 4 lines 1-15) 

The motivation for utilizing a pendulum substrate holder is that it allows for 
increased step coverage. (Column 1 lines 58-63; Column 2 line 64) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a pendulum with vertical movement means 
as taught by Strahl because it allows for increase step coverage. 

Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dubs et al. (U.S. Pat, 6,899,795) in view of Kawakubo et al. (U.S. Pat. 6,077,406). 
Ashtiani et al. (U.S. Pat. 6,497.796) and Strahl (U.S. Pat. 4,664.935). 

Dubs et al. teach in Fig. 4 providing a plurality of deposition chambers 10a and 
Idb each having at least one magnetron target for coating. A substrate carrier 5 holds a 
substrate for rotation and movement in Z direction and in the X direction. The substrate 
is supported underneath. (See Fig. 4; Column 5 lines 40-48) 

The differences between Dubs et al. and the present claims is that the sharing of 
at least a magnet with a neighboring chamber is not discussed, utilizing a magnetic field 
normal to the substrate is not discussed, back biasing the substrate is not discussed, 
and utilizing a pendulum is not discussed. 

Kawakubo et al. teach in Fig. 9 utilizing facing targets such that magnet pole of 
different polarities face each other across the plasma region and such that the adjacent 
targets share the same magnets. (See Fig. 9; See Fig. 5) 
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The motivation for sharing at least a magnet with a neighboring chamber is that it 
allows for improving the in plane uniformity of composition of the film. (Column 8 lines 
31-32) 

Ashtiani et al. teach utilizing a magnetic field normal to the substrate in Figs. 17A 
and 17B for improving step coverage. (See Figs. 17A and 17B; Column 12 lines 52-65) 

The motivation for utilizing a magnetic field normal to the substrate is that it 
allows for improving step coverage. (Column 12 lines 52-65) 

Strahl discussed above teach a substrate holder that moves like a pendulum. 
(See Strahl discussed above) A DC bias can be applied to the workpiece. (Column 2 
lines 16-19) 

The motivation for utilizing a DC bias is that it allows for improving step coverage. 
(Column 2 lines 16-19) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have shared at least a magnet with a neighboring 
chamber as taught by Kawakubo et al. to have utilized a magnetic field normal to the 
substrate as taught by Ashtiani et al. and to have utilized a DC bias as taught by Strahl 
because it allows for improving step coverage and improves in plane uniformity of 
composition of the film. 
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Response to Arguments 

Applicant's arguments filed 8-7-05 have been fully considered but they are not 
persuasive. 

In response to the argument that neither Shi nor Sato teach "a plurality of 
adjacent chambers positioned within the air-tight housing", it is argued that Shi do teach 
that the chambers can be adjacent to one another. The word "adjacent" is interpreted to 
be "near or close" and Shi suggests such a relationship. Furthermore, Scobey et al. 
also of record suggest that alternative to rotating a substrate in front of deposition 
chamber on can translate the substrate in front of deposition chambers as shown in Fig. 
18 of Scobey et al. In Scobey et al.'s Fig. 18 the deposition chambers are within the air 
tight housing. (See Shi and Scobey et al. discussed above) 

In response to the argument that Shi fail to teach Applicant's linear movement as 
recited in the specification, it is argued that at least Scobey et al. suggest Applicants 
movement being linear between "adjacent" deposition chambers. (See Scobey et al. 
discussed above) 

In response to the argument that there is no motivation to combine Home et al. 
with FTS deposition, it is argued that the motivation for utilizing the collimators in Home 
et al. is that it allows for controlling the rate of deposition on substrates. (See Home et 
al. discussed above) 

In response to the argument that do not show a plurality of adjacent deposition 
chambers each sharing at least a magnet with a neighboring chamber, it is argued that 
Dubs show adjacent chambers as seen in Fig. 4 and Kawakubo et al. suggest adjacent 
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chambers sharing magnets for targets. (See Dubs and Kawakubo et al. discussed 
above) 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory, period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ^ 
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